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IN THE CLAIMS : 

1* A Flash EEprom system comprising: 
one or. more integrated circuit chips each 
having aV array of Flash EEprom cells partitioned into 
a plurality of sectors, each sector addressable for 
5 erase suck that all cells therein are erasable 
simultaneously; 

means for selecting a plurality of sectors 
among the one\>r more chips for erase operation; and 
q' ' " means or simultaneously performing the erase 

y3 .. 10 operation on. only, the plurality of selected sectors. 

NJ . ; 2* : A.'. Flash EEprom system as in: clBim Jl, 

Yi including \ 

m read or write operations on chips which have been 

s enabled by a chip select signal, wherein the, erase 

Jr; 5 operation is performed ony chips without regard to the 

m chip select signal, 

r: 3. A Flash EEprom\ system as in claim 1, 

wherein the erase ' operation may be performed on the 
plurality of sector selected for erase operation, . while 
read,, write or other operations maV be performed on any 
5 other; device not selected for eraseV operation* 




4. The Flash EEprom system according to claim 
1, further comprising: \ 

means for individually removing any one or 
combination of sectors from the plural ity\ of selected 
5 sectors, such that said removed sectors arev prevented 
from further erase during the erase operationX 
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\^ 5. The Flash EEprom system according to claim 
I, further comprising: 

\means for simultaneously deselecting all 
sectors. \ 

6 A The Flash EEprom system according to claim 
1, wherein the selecting means further comprises: 

individual register associated with each sector 
for holding a ^status to indicate whether the sector is 
selected or not\ 



; . 7. : The Flash EEprom system according to claim 
6 ? , -wherein the \simultaneously erasing itieaxis is 
responsive to the status in each of the individual 
registers, such thats^ only the selected sectors are 
included in the erasing. 




8. The Flash EEprom system according to claim 
6, wherein any one or combination of the individual 
registers indicating a selected status are individually 
resettable to an un-selected\status- 

9. The Flash EEprom system according to claim 
6, ; where in all the individual registers axe 
simultaneously resettable to a status indicating the 
associated sectors as not selected\ 

10. A system for correcting errors from 
defective cells within an array of Fl^sh EEprom cells, 
comprising: 

substitute cells; 

means for substituting one or\ more of the 
defective cells with a corresponding number of 
substitute cells. 



\ 11. A system for correcting errors from 
defect ive\cel Is within an array of Flash EEprom cells as 
in claim lOvwherein the substituting means also applies 
automatically to new defective cells as soon as they are 
detected . \ 

12. A ^system for correcting errors from 
defective cells within an array of Flash EEprom cells as 
in claim 10, said\ array being partitioned into a 
plurality of Flash erasable sectors such that all cells 
within, each .sector are\erasable at once, wherein the 
substitute ^el Is are in the same sector* as the defective 
. cells . \ 

.13. A system for\ correcting errors from 
defective cells within an array Nrf Flash EEprom cells as 
in claim 11, further comprising a\defect map for storing 
defect pointers which link the\ addresses of the 
defective cells to that of the corresponding substitute 
cells. \ 

14. A system for correcting^ bad- data in 
defective cells within an array of Flash EEprom cells as 
in claim. 13; wherein the defect map for saias- defective 
cells are located in the same sector as said defective 
cells. ^ 
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v .15. A system for correcting errors from 
defective^ cells within an array of Flash EEprom cells 
as in claW 10, said array being partitioned into a 
plurality of\Flash erasable sectors such that all cells 

10 within each sector are erasable at once, wherein the 
substitute cellkare in the same sector as the defective 
* cells when the nuhtoer of defective cells in the sector 
does not exceed ci predetermined number, and the 
substitute cells are\ in a different sector when the 

15 number is exceeded, \ , . 

16. A: system V or . correcting errors from 
defective-cells within an \r ray of Flash EEprom cells 
as in claim 15, wherein said\sector is replaced in its 
entirety by a substitute sector when said number is 

5 exceeded. \fc 

17. A system for correcting errors from 
defective cells within an array of Flash EEprom cells as 
in claim 15 wherein the substituting m^ans also applies 
automatically new defective cells as soon as they are 

5 detected. \ 

18. A sys-tem for correcting errors from 
defective cells within an array of Flash EEprom d^lls as 
in claim 17, including the use of error correction 
codes . 



19. A system for correcting bad data in 
defective cells within an array of Flash EEprom cells f 

comprising :\ 

substitute cells for storing good data intended 

for the defective cells; 

meansVor substituting the bad data in one or 
more of the defective cells with the good data in the 
corresponding substitute cells when the defective cells 
are accessed. \ 

20. A system for correcting bad data in 
def ective cells within \n array of Flash; EEprom cells as 
in claih 19, further comprising means for automatically 
saving the good data intended to be written i:o the 
defective cells to the corresponding substitute cells, 
thereby perserving the integrity of the good data- 

Vv 

21. A system for correcting bad data in 
defective cells within an array of\Flash EEprom cells as 
in claim 20 wherein the substituting means also applies 
automatically to new defective cells \s soon as they are 
detected. \ 

22. A system for correcting N?ad data in 
defective cells within an array of Flash EEpisom cells as 
in claim 20, said array being partitioned into a 
plurality of Flash erasable sectors such that all cells 
within each sector are erasable at once, and data is 
stored therein, wherein the substituting means applies 
after the data including the bad data has been accessed. 



38 

23 . A system for correcting bad data in 
defective cells within an array of Flash EEprom cells as 
in claim 20, said array being partitioned into a 
plurality of Vlash erasable sectors such that all cells 
within each sector are erasable at once, wherein the 
substitute cells\are in the same sector as the defective 
cells, \ 

24. A system for correcting bad data in 
defective cells within\an array of Flash EEprom cells as 
in claim 20, further coitbrising a defect map for storing 
defect pointers which \ link the addresses of the 
defective cells ~to that oi? the corresponding substitute 
cells. \ 

25. A system foV correcting bad. data in 
defective cells within an array of Flash EEprom cells as 
in claim 24, wherein the defect map fpr said defective 
cells are located in the same sector as said defective 
cells. \ 

26. A system for correcting bad data In 
defective cells within an array of Fl\sh EEprom cells as 
in claim 19, said array being partitioned into a 
plurality of Plash erasable sectors suck that all cells 
within each sector are erasable at oncey wherein the 
substitute cells are in the same sector as the defective 
cells when the number of defective cells in\he sector 
does not exceed a predetermined number, Vnd the 
substitute cells are in a different sector when the 
number is exceeded . 



27 . A system for correcting bad data in 
defective cells within an array of Flash EEprom cells as 
in claim 26V wherein said sector is replaced in its 
entirety by \ substitute sector when said number is 
exceeded. \ 

28. A \system for correcting bad data in 
defective cells wrthin an array of Flash EEprom cells as 
in claim 26, where ir* the substituting means also applies 
automatically to newly occurring defective cells* 

29 . .. A, system^ for correcting bad data in 
defective cells within aV array of Flash EEprom cells as 
in claim 28, including u^e of error correction codes. 

30. An improved system for writing data files 
into a Flash EEprom memory comprising: 

a cache memory for temporarily storing data 
files intended for the Flash EEprom memory, said cache 
memory able to undergo significantly more write/eras^ 
cycles than the Flash EEprom memory ;\ 

means responsive to a system write to the Flash 
EEprom memory: for writing data files Ynto the cache 
.memory, instead of the Flash EEprom memorw 

means for identifying each data\file.in the 
cache memory; \ 

means for determining the time sinceVeach data 
file was last written; and \ 

means for first moving data file having the 
longest time since last written from the cache memory to 
the Flash EEprom memory when additional space for new 
data files is required in the cache memory, thereby 
substantially reducing the number of actual writes and 
associated stress to the Flash EEprom memory. \ 



The improved system as in claim 30, 
further comprising: 

a \ackup non-volatile memory for downloading 
the data files in the cache memory thereto; and 

meansNresponsive to an impending power loss for 
down loading the\data files in the cache memory to the 
backup memory, thereby saving the data files from the 
possibly volatile cache memory. 



32. The, im 
wherein the backupi memo 
: memory . 



roved system as in claim 30, 
is part of the Flash EEprom 



33. The improved^ system as in claim 30, 
wherein the cache memory has, a significantly faster 
access time than that of the Flbash EEprom memory. 

34. The improved system as in claim 30, 
including a controller circuit chipVor controlling the 
operations of the Flash EEprom mertory, wherein the 
improved system is part of the controller circuit chip- 



35. The improved system as in\ claim 30, 
including a microprocessor system and random -access 
memory , wherein . the improved system is implemented by 
software in the microprocessor system with random access 
memory. '* 



v36. An improved system for writing data files 
into a Flakh EEprom memory comprising: 

a cache memory for temporarily storing data 
files intended for the Flash EEprom memory, said cache 
memory able tb undergo significantly more write/erase 
cycles than th€t Flash EEprom memory; 

means Responsive to a system write to the Flash 
EEprom memory for writing data files into the cache 
memory instead of \ the Flash EEprom memory; 

a tag memory for storing the identity of data 
files and the time ^ach data file was last written ; and 

means for first moving data file having the 
longest ;time since last written from the cache memory 'to 
the Flash EEprom memoA when additional space for new 
data files is required \in the cache memory, thereby 
substantially reducing th^ number of actual writes cmd 
associated stress to the Frash EEprom memory. 

vv- 

37. The improved system as in claim 36, 
further comprising: \ 

a backup non-volatile meluory for downloading 
the data files in the cache memory \hereto; and 

means responsive to an impending power loss for 
down loading, the data files in the cache memory to the 
backup memory, thereby saving the dataV files from the 
possibly volatile cache memory. \ 

38. The improved system as iA claim 36, 
wherein the backup memory is part of the Flash EEprom 
memory . \ 

39. The improved system , ; as in cJ\aim 36, 
wherein the cache memory has a signif icantly\ faster 
access time than that of the Flash EEprom memoryV 
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LO. The improved system as in claim 36, 
including ^controller circuit chip for controlling the 
operations \f the Flash EEprom memory, wherein the 
improved system is part of the controller circuit chip. 

41. The improved system as in claim 36, 
including a microprocessor system and random access 
memory, wherein the improved system is implemented by 
software in the microprocessor system with random access 
memory. \ jp^ 

42 ..- An; iioprov^d system, for writing dalia files 
into a Flash EEprom memoW comprising: 

a cache memory tor temporarily storing data 
files intended for the Fla&h EEprom memory, said cache 
5 memory able to undergo significantly more write/erase 
cycles than the Flash EEprom Wmory; 

means responsive to a Vystem write to the Flash 
EEprom memory for writing a data file either into the 
Flash EEprom memory or instead into the cache memory, 
10 said responsive means writing to the Plash EEprom when 
the a previous copy of said data fii^e is not present in 
the cache memory f and writing to the\ cache memory when 
a previous copy of said data file i^ present in the 
cache memory; and 
15 means for first moving data fries having the 

longest times since last written from the\cache memory 
to the Flash EEprom memory when additional sbace for new 
data files is required in the cache memory, thereby 
substantially reducing the number of actual whites and 
associated stress to the Flash EEprom memory. \ 1 
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The improved system as in claim 42, 

further com|>rising: 

a backup non-volatile memory for downloading 
the data files\n the cache memory thereto; and 

means responsive to an impending power loss for 
down loading the d^ta files in the cache memory to the 
backup memory, thereby saving the data files from the 
possibly volatile cach^ memory. 

44. The improved system as in claim 42 , 
wherein iihe vv backup memory \ls part of the Flash EEprom 
.memory. \/V^ 

^,45. -<^e; improved systeitt\for writing data files 
into a Flash EEprom memory acceding to claim 42, 
wherein said responsive means for wrrting includes a tag 
memory for storing the identity of daW files and the 
time each data file was last written, 1 ai\wherein said 
responsive means writing to the Flash EEprdm when said 
data file is not tagged in the tag memory, and writing 
to the cache memory when said data file is taggeX^in the 
tag memory. 



46. An improved system for writing data files 
into a Flash EEprom memory comprising: 

a\cache memory for temporarily storing data 
files intended for the Flash EEprom memory, said cache 
memory able to undergo significantly more write/erase 
cycles than the Flash EEprom memory; 

means Vesponsive to a system write to the Flash 
EEprom memory for writing a data file either into the 
Flash EEprom memory or instead into the, cache memory, 
said responsive means waiting to the Flash EEprom when 
said data file is Past written after the predetermined 
period of time, andV writing to the cache memory when 
said data f ile is ..last written within a predetermined 
period of "time; and \ 

means for firsts moving data files having the 
longest times since last Witten from the cache memory 
to the Flash EEprom memory when additional space for new 
data files is required in Vhe cache memory, thereby 
substantially reducing the nuVber of actual writes and 
associated stress to the Flash\EEprom memory. 

47. The improved system as in claim 46, 
wherein the cache memory has a Significantly faster 
access :±ime than that of the Flash EEprom memory- 

48. The improved system as^ in claim 4 6 , 
including a controller circuit chip for Controlling the 
operations of the Flash EEprom memory Awhere in the 
improved system is part of the controller circuit chip. 

49. The improved system as in c\aim 46, 
including a microprocessor system and random \access 
memory, wherein the improved system is implemented by 
software in the microprocessor system with random access 
memory . 
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5£» An improved system for wiriting data files 
into a Fla^h EEprom memory comprising: 

a csache memory for temporarily storing data 
files intended for the Flash EEprom memory, said cache 
memory able to, undergo significantly more write/erase 
cycles than the\Flash EEprom memory; 

a tag memory for storing the identity of data 
files and the tim^t each data file was last written; 

means responsive to a system write to the Flash 
EEprom memory for waiting a data file either into the 
Flash EEprom memory, or instead into the cache memory, 
?said responsive means Vriting to the Flash .EEprom when 
the data: file, is; not idWified. in the tag memory, and 
writing to the cache mfemory when the data file is 
identified in the tag memory; and 

means for moving Virst the data files having 
the longest times since lafet written from the cache 
memory to the Flash EEprom meihory when additional space 
for new data files is required in the cache memory, 
thereby substantially reducing\ the number of actual 
writes and associated stress to the Flash EEprom memory. 

51. The improved system\as in claim 50, 
further comprising: \ 

a backup non-volatile memory Vor downloading 
the data files in the cache memory thereto; and 

means responsive to an impending power loss for 
down loading the data files in the cache memory to the 
backup memory, thereby saving the data files, from the 
possibly volatile cache memory. \ 

52. The improved system as in claito 50, 
wherein the backup memory is part of the Flash EEtorom 
memory . 



5^3. The improved system as in claim 50 , 
wherein theVcache memory has a significantly faster 
access time tti^n that of the Flash EEprom memory. 

54. The\ improved system as in claim 50, 
including a controller circuit chip for controlling the 
operations of the Flas*h EEprom memory, wherein the 
improved system is part okthe controller circuit chip. 

55. ;The improved sy^em as in claim 50, 
including a: microprocessor systemXand random access 
memory ; wherein } the improved system ife implemented by 

V software^in the: microprocessor system with^randoTn access 
memory . \. 
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561 A memory card adapted to plug into a 
computer system in a manner to communicate with a system 
bus and a standard power supply, comprising the 
following mountted thereon: 
5 a plurality of EEprom integrated circuit chips, 

each of said chipsvincluding: 

a largb, number of individually addressable 
storage cells, organized into a plurality of 
sectors, each sector containing a plurality of 
10 said storage cells, 

a plurality ok spare storage cells within 
any of said sectors \ 
• r: means responsive to signals: on said systeia bus 
- for erasing all cells in one or mhre designated sectors 
15 without erasing cells in others of\said sectors, 

means responsive to signalsXon said system bus 
for reading the state of addressed storage cells, 

means responsive to signals on^said system bus 
for programming addressed storage \?ells to a 
20 predetermined state, and 

means responsive to an unsuccessful ^ttempt to 
either program or erase a storage cell within one of 
said sectors for substituting one of said spare Vtorage 
•cells therefore while maintaining operation ox the 
,25 remaining cells of said sector. 
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>7. The memory card according to claim 56 
which additionally comprises a cache memory mounted on 
said card, and wherein said programming means includes 
means for initially programming said cache memory rather 
than said EEprom memory, said reading means includes 
means for initially determining whether the cache memory 
contains data tip be read, and said programming means 
additionally includes means responsive to said cache 
memory becoming full for writing its oldest unused block 
of data into said ITEprom memory, thereby to make room 
for new,, data, in said\ cache . memory. 



5R-. The mempVy card as in claim 56, ^wherein 
each of said chips further includes a plurality of spare 
sectors, and wherein said substituting means also 
substitutes one of said spare sectors for one of said 
sectors when a predeterminedViumber of cells in said one 
of said sector become defective. ^ 

59. The memory card as\in claim 58, including 
means for performing error correction using error 
correction codes. 



60 . The -memory card as in claim 56 , including 
a controller and an interface connected \to the system 
bus, said controller being adapted to be responsive to 
commands intended for a standard magnetic \disk drive 
storage system connectable to the compute^ system, 
thereby emulating said disk drive system. 



* 
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The memory card as in claim 56, in which 
various operating voltages are required for various 
operations ofVthe EEprom chips, including means for 
generating theNvarious operating voltages from the 
standard power supply. 

62. A storage\system incorporating therein the 
memory card of claim 56,N^omprising: 

a controller for controlling the operation of 

the EEprom chips; ^\^V^ 

me^ans f or generating voXtages for the operation 

of -the EEprom chips; 

• mesms for error correction iKi:he operation of 

the storage system; and 

means for interfacing the storag^system to a 

computer system* 




